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1. (Currently Ar^ended) An optical head wherein^ 
comprising ; 

a first laser light source having a first osc 
wavelength for readihg or recording data from a re 
medium and a second/ laser light source having a second 
oscillation wavelength different fro m or into the first 
oscillation wavelefagth^a^, said first and second laser 



illation 
scordi]ig 



sources being mourfted in a recess formed in a substrate 
surface of which has been partially removed; 

Iggcr bcamc /emitted from oaid firat and oooond Iqo 



lighr aourccg arb adapted to be rGflcctcd by a mirror 
constituting a dSart of said recess^ an d_arranged to rej 



laser beams emitted from said first and second la ser li^ 
sources to be qbtputted- 



a- j- direction of the Gubntratc 



curfQQQ or in j direction away fro m and normal to the 
substrate surface; 

a— first pnotodetector means for obtaining out-of-fccus 
detection sigijals based on the laser beams which have returned 
after being reflected by a surface of said recording mecjium,. 
second photodjtector means for obtaining a tracking error 
detection sigjial and an information reproduction signal, and™ 
third photodepctor means for monitoring the quantity of light 
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emitted from the first or the second laser light sourcej- 
provided ; and 

in said first phorodetecto^ means, first detect ind i 



on 



for detecting the out-of-focufe detection signal based 
laser beam from the first L^ser light source, and second 



on 



detecting means for detecrting the out-of-focus detect! 
signal based on the las^r beam from the second laser libht 
source-a^F ^^ said first/ and second detecting means being ! spaced 



av/ay from each other, 

2. {Currentl/y Amended) An optical head according 
claim 1/ which xi diopoDod . within an optical informati 



rocording/rcproducing appgratuip in uuch a manner thaL _^ 
the laser beajns_emitted from said first and second lase 



sources which/ have r<iturnnd nfrnr T^n ^ ^ r^r^ ^ r^r\ r u r f 



tho roaordirig medium aro each divided and roach an uppc: ? 



aurfacc of /paid gubotratc return as a first bea m ref ledUd by 



the sur fac^e of the recording medium for obtaining the 
focus detection signal, a second bea m reflected by the 



of the j ecording medium for obtaining the tracking error 
detecti/on signal and an information reproduction signal Ji and a 
third ybea m_reflected back to the third ohotodetector m^ ^n.<. for 



moniyoring the quantity of light emitted from the first 
second laser light source. 



7 — 

! means 
the 



to 



.nerexn 



r light 



aco of 



out-of 



surface 



or the 



5 
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3. (Original) Ari optical head according to claiii 
wherein said recording/ medium is any one of an optical 
information recording/and reproducing medium, an opti 
information reproducjiig medium, a magneto-optic inform^ 
recording and reproducing medium, a magneto-optic infofi^at 
reproducing medium, Ln optical information recording aJ 
reproducing disc, ant optical information reproducing di| 
magneto-optic inforftiation recording and reproducing di 
a magneto-optic information reproducing disc. 



1, 

I 

1 ; 

tion 
ion 

d ■ 

5c, a 
i:,: and 



4. (Original) An optical information 

recording/reproduLing apparatus or an optical inf ormatiL' 

/ 

reproducing apparatus, having the optical head of claimj 
wherein a laser iight source having an oscillation wave 
of 660 nm is usefd in the case where the recording mediui 
DVD medium, while a laser light source having an oscil 
wavelength of iL nm is used in the case where the reco|ding 
medium is a CD medium. 



5. (Currently Amended) An optical head- 
comprisinq: 

a first jJaser light source having a first oscillatifcjn 

wavelength foj reading data from a recording medium and 



Tries 



Itt 

I 



ehgth 
is a 
ion 
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second laser light source having a second oscillation 
wavelength different from the f irs^ oscillation wavelenlgth 
ag e^ said first and second lase^^iqht sources being mounted 
in a recess formed partially pn a surface of a substrat? 

said first and second 94cillation wavelengths being i each 
determined in accordance w,ith the type of said recording ' 
medium^— aft ^ wherein said/laser light sources are used 
selectively in accordai^e with the type of the recording 
medium and in conformist y with a read wavelength; 

laacr boamn emjjttod from ggid firat and Gccond Igp l i: 



jr- ight gourcoo^ - ro jfdaptcd to be roflcctcd by a mirror 
constituting a paft of said recess^ an d arranged to ref 



lect 



laser beans emityted from said first and second laser li 



sources to be odtputted in a normal direction of the oi 



purfacQ or in /a direction away fro m and normal to the 
substrate surface; and 



-firsy photodetector means for obtaining out-of- 
detecrion 3^ianals,-e second photodetector means for 
a tracking/ error detection signal and an information 
reproduction signal, and-a- third photodetector means fo 
monitoring the quantity of light emitted from the first 
second ^aser light source; arc provided;— an4 

^rein_said first photodetector means having meani 
detecting the out-of-focus detection signal based on the! 



jht 



focus 



obtaining 



or the 

for 
beam 
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from the first laser light source a/id means for detecting the 
out-of"focus detection signal ba^d on the beam from th'^ 
second laser light source, 

6. (Currently Amende^) An optical head- 
comprising : 

a first laser liglyt source having a first oscillation 
wavelength for readinj^ data from a recording medium and| 
second laser light ^x^urce having a second oscillation 
wavelength differerit from the first oscillation 

said first yid second laser light sources being moiinted 
in a recess formed partially in a surface of a substrata 

laocr bOQiftg emitted from jQid firot and - oocond laoc !^^ 



wavelentjtih 



light gourcco/ara adapted to be rcflQotod by a mirror 
constituting/ a part of said recess^ and arranged to refl ect 
laser beams / emitted from said first and second laser li^Ht 



sources to/be outputted in a normal dircotion of the nub - strato 



€> ar r - fQGQ or in a direction away fro m and normal to the 
substrate surface; and 



first photodetector means for obtaining out-of- 
detectyon signals r— a- second photodetector means for 
a traolcing error detection signal and an information 
reproduction signal, and— a- third photodetector means foi" 
monitoring the quantity of light emitted from the first 



f cicus 



obtiliining 



loir the 
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T-185 



third 



laser light sources being forme^ monolithxcally on said 
substrate; and 

wherein said first phot/bdetector means has means f 
detecting the out-of-f ocus/ detection signal based on th 
beam from the first lase/ light source and means for 
the out-of-focus detecl^on signal based on the laser beam from 
the second laser light source - 



or 

e laser 
deltecting 



7. (Currently Amended) An optical head according 
claim 6, wherein ^aid first and second laser light sour 
disposed adjacenj: to each other so as to permit a singl 
optical path to/be used in the optical head. 

8. (Curytently Amended) An optical hea d wherein^ 
comprising : 

a firsyt laser light source having a first osci 
wavelength/ for reading data from a recording medium and 
second laser light source having a second oscillation 
wavelengtfh different from the first oscillation 

saj/d first and second laser licfht sources being 
in a recess formed partially in a surface of a substrat 

wherein said substrate and said first laser light 
are critically aligned with each other on the basis of 



to 

ces are 

5 



llatlon 



wavelength 



motinted 



Siource 
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alignment marks affixed to the subs^ate and the first iL^ser 
light source, respectively, and s^id substrate and said second 
laser light source are aligned y^ith each other optically lor by 
ixnage processing on the basis/ of alignment marks affixeip 'to 
the substrate and the secona laser light source, respectively; 
laocr bcaiuo emitted ;!from said firct and Gocond laoh 



light - ■ aouroQD arc adapttsd to be rcflcotcd by a mirror 
constituting a part oy said recess_j_ and arranged to 



ref i-e'ct 



-lite 



laser beams emitted ^rom said first and second l aser 
sources to be outp^tted in a normal dirootion of the su^ptratc 



ourfacQ or in a direction away fro m and normal to the 
substrate surfag4; and 



obtcii 



a— first pmotodetector means for obtaining out-of- 
detection signals,— a- second photodetector means for 
a tracking etror detection signal and -an information 
reproductic/n signal, and— ar third photodetector means foi' 
monitorind the quantity of light emitted from the first 
second liser light source-a ^, said first, second, and 
photodej>fectors being formed monolithically on the 
and 



substrate; 



^id first photodetector means having means for det|eeting 
the o^ut-of-focus detection signal based on the laser be|am 
f xrory the first laser light source and means for detect iiilg ; the 



10 



f ocu 



s 

ning 



or the 



third 
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out-of-focus detection signal/based on the laser beam f>:om the 
second laser light source - 

9. (Currently P^xaedded) An optical head according;' to 
claim 8, wherein said ^econd and third photodetector me'^ns 
have photodetection ^nsitivity for the laser beams of ^:he 
first and second- ooq^iallation oscillation wavelengths. 

10. (Curren;tly Amended) An optical head- whore in_ ^ 
comprising : 

a first lahex light source having a first oscillation 
wavelength fozf reading data from a recording medium and a 
second laser Aight source having a second oscillation 
wavelength different from the first oscillation 
^a= ^/ said first and second laser light sources being moijnted 
in a recessS formed partially in a surface of a substrate 
said /first and second oscillation wavelengths bein^. 
determinofci in accordance with the type of said recordin*^; 
medium, ^nd said first and second laser light sources b^ing 
used selectively in accordance with the type of the reccjrding 
medium knd in conformity with a read wavelength; and 

lAgor bcamQ cmittod from oaid first and ocoond 1 -a^ 



wavelencfth 



light bourcco oro adaptod to be rcflcctGd by a mirror 
constituting a part of said recess_^ and arranged to ref 1 



11 



ect 
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laser beams emitted frqlh said first and second laser 11 



sources to be outputte ti - in g normal direction of tho subotrau - e 



^rfacQ or in a direction away fro m and normal to the 
substrate surface; 

wherein said fii^st or second laser light source an|d said 
mirror^ which extend^ from a bottom of said recess to t|he 
outside of the rece^s^ are in a spatial arrangement relation 
such that a laser bjbam portion wider than a full width kt half 
maximum in an interjfsity distribution of the laser beam smitted 
from the first or ^he second laser light source is reflected 
by the mirror. 

11. (Currei^tly Amended) An optical head- 
comprising ; 

a first la^er light source having a first oscillat:|.on 
wavelength and k second laser light source having a sec<bnd 
oscillation wavelength different from the first oscillai: 
wavelength-a ^/ said first and second laser light source : 



^^iri.a mounted /in a recess formed partially in a surface 
substrate ;_an( 

4- Qgcr bobmg emitted from oaid firot and-pQcond Igp ^ 



light Gourcod pro - gdaptod to be reflected by a mirror 
constitucing/ a part of said recess^ an d arranged to rej 



laser beams /emit ted from said first and second laser lig ht: 



T-185 



ght 



xon 
s' 
of a 



fleet 



12 



Received from < +7036M1157 > at 9/17/034:55:22 PM [Eastern Daylight Time] 



SEP-17-03 04:54PM FROM- MATTINGLY, STANGER i MALUR, P.C 



Serial No, 09/512,822 



+ 703 684 1157 



T-156 P. 01 5/025 F-407 



NIT-185 



sources to be outputted In p normal direction of the ptji 
GurfQGG or in a direction ^^ay fro m and normal to the 
substrate surf ace;— and 

wherein said first the second laser light source 
said mirror_£_ which extends from a bottom of said recess 
outside of the recess^ are in a spatial arrangement r 
such that most of the laser beam emitted from the first 
second laser beam source is reflected by the mirror 



biJtratc 



elat 



12- (Currently A/nended) An optical head- 
comprising : 

a first laser liYght source having a first oscillat 
wavelength and a second laser light source having a 
oscillation wavelengfth different from the first oscillajt 
wavelength-^a^ ^^ said first and second laser light sources 



mounted in a Jtcecess formed partially in a surface 
substrate; and 



togcr boama ciiittGd ngid first and oooond laoor light 



oourccc i arc adaptcH to be rcfloctod by a mirror constitut 
part of said receds_^ and arranged to reflect laser beam:; = 



emitted from said/ first and second laser light sources to be 
outputted in a ncjrmn^ Hi r-nnt- 1 nf thn nnhnl -r at c *ur fQ Cc[ ^ Q-l in 



a direction away /fro m and normal to the substrate surf ace;— a«*4 



13 



and 
to the 
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or the 



ion 



second 



ion 



of a 



ing a 
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'd: said 



so that 
in an 
tlhe 



wherein said first or iecond laser light source ai^' 
mirror^ which extends from k bottom of said recess to t|h*e 
outside of the recess^ eachl have a predetermined width 
a beam portion wider than L full width at half maximum 
intensity distribution of /the laser beam emitted from 
first or the second lasei^ light source is reflected by the 
mirror - 

Claims 13-19 (CarVceled) 

20, (Original) /An optical head for recording and 
reproducing informatii^n to and from an optical disc 
corresponding to an 6scillation wavelength of a semi 
laser, comprising a /light source module, a beam splitte: 
an objective lens, ^long a single optical path, said libht 
source module comprising a plurality of semiconductor l^siers 
and mounted on a sjfemiconductor substrate with photodete([:t-ors 
for automatic focp detection and tracking detection foiriried 
thereon monolithiycally, said semiconductor lasers being 
different in wavelength in association with the optical' disc. 

21. (Currently Amended) An optical head for recording 
and reproducing/ information to and from an optical disc,, kaid 
optical dioo carrying head having an integration module,- said 



14 



TrlSS 



emiconductor 
t,; and 
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integration module comprising a plXirality of semiconductor 
lasers of different wavelengths .and a semiconductor substrate 
with photodetectors for autom^ic focus detection and tracking 
detection formed thereon mon6lithicallyr said photodete: 
having sensitivity at the ycorresponding wavelengths, wh: 
an alignmenr mark is aff/xed to one or both of said 
semiconductor lasers aznd said semiconductor substrate. 



2tors 



arein 



said 



said 



sub:5t 



:or 

rate 
acking 
ors 

a 

and 



wherein 



22 • (Currently Amended) An optical head for recording 
and reproducing iivrormation to and from an optical disc 
optical head CQryying having an integration module, s 
integration module comprising a plurality of semiconduc 
lasers of diff^erent wavelengths and a semiconductor 
with photodeljfectors for automatic focus detection and t 
detection formed thereon monolithically, said photodetec^it 
having sens/itivity at the corresponding wavelengths, 
tilted mimror. is formed in said semiconductor substrate 
an alignment mark is affixed to one or both of said 
semiconductor lasers and said semiconductor substrate . 

2ji. (Currently Amended) An optical head for recootding 
and reproducing information to and from an optical discj. said 
optical head carrying having an integration module, saicl 
integration module comprising a plurality of semiconductor 



15 
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lasers of different wavelengths and a semiconductor sub|strate 
with photodetectors fpr automatic focus detection and t 
detection foirmed thedeon monolithically, said photodete 
having sensitivity at the corresponding wavelengths,, wh 
tilted mirror is formed in said semiconductor substrate 
to have a width whiah reflects a laser beam portion wid 
a full width at halt maximum in an intensity distributijbn 
the laser beam emiuted from any of the semiconductor la;; 
and an alignment m'ark is affixed to one or both said 
semiconductor lasers and said semiconductor substrate. 



racking 
=tors 
rein a 
so as 
5r than 

of 
ers, 

i 



said 



o:r 



subiitrat 



24. (Curre/itly Amended) An optical head for recoi|:ding 
and reproducing /information to and from an optical disc 
optical hea d ccL^ryin g having an integration module, saii 
integration module comprising a plurality of semiconduc| 
lasers of diffferent wavelengths and a semiconductor 
with phctodetictors for automatic focus detection and 
detection foiined thereon monolithically, said pho 
having sensitivity at th e corrorgpondin g corresponding 
wavelengths J wherein an amplifier for amplifying light 
currents frdm said photosensors is formed monolithicallif on 
said semiconductor substrate, a tilted mirror is formed. in the 
semiconduct^or substrate, and an alignment mark is affixed; to 



tjrac 



)todetec;x:o 



e 

king 
rs 
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one or both of said semiconductor ^substrate or said 
semiconductor lasers . 



reco|rding 
'r said 
d 



, conduct 



omatic 
or 



curreint 



3r 



25- (Currently Amende*^ An optical head for 
and reproducing informatioi{ to and from an optical disc 
optical head— carryin g haying an integration module, sai 
integration module comprising a plurality of semiconducto 
lasers of different w/velengths, photodetectors for aut 
focus detection and /tracking detection, and a semi 
substrate, wherein/the photodetectors and a light 
amplifier are fo^ed monolithically on said semiconduct 
substrate, a tiyted mirror is formed in the semiconductij!>r 
substrate, alignment marks are affixed to said semi 
lasers and said semiconductor substrate at respective 
contacting syarfaces, and alignment is made by image 
with use of/-a: transmitted or reflected light oS infrare(|i 
light. 

26./ (Currently Amended) An optical head for recoj^ding 
and repytoducing information to and from an optical discji said 
optical head carrying having an integration module, saidl 
integfation module comprising a plurality of semiconduct'or 
laseis of different wavelengths, photodetectors for autcmatic 
focys detection and tracking detection, and a semiconductor 
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substrate, wherein the photodetectars are formed 
monolithically on said semicondujdtor substrate and a titLted 
mirror is formed in the substrate, alignment marks are Affixed 
to both said semiconductor J^sers and said semi conduct o:|r 
substrate, and a material/superior in thermal conductivjLty is 
disposed in a contact portion between the semiconductor ! lasers 
and the semiconductor /substrate 

27- (Curreniyly Amended) An optical head for reco.|r:ding 
and reproducing /nformarion to and from an optical disc|i said 
optical head— e a^rying having an ' integration module, sax 
integration module comprising a plurality of semiconductor 
lasers of different wavelengths, photodetectors for aut'lbmatic 
focus detection and tracking detection, and a semicondutbtor 
substrate y wherein the photodetectors are formed 
monolithjtcally on said semiconductor substrate and a tilted 
mirror Is formed in the substrate, alignment marks are Affixed 
to both said semiconductor lasers and said semiconducto 
substrate, and a material having a stress relaxing effett is 
dispyosed in a contact portion between the semiconductor 1 lasers 
anc^ the semiconductor substrate 
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